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DESIGN OF AXIALLY LOADED REINFORCED 
CONCRETE COLUMNS. 


ULTIMATE LOAD METHOD. 


The Code of Practice C.P. 114 (1948) allows reinforced concrete 
columns to be designed by the ultimate load or plastic load method 
evolved from investigations and tests carried out to failure. It 
disregards the modular ratio and asserts that the unit stresses are 
proportional to their compressive strengths obtained from the 
concrete crushing strength in long prisms or concrete test cylinders 
and the yield point strength of the steel. 


Basic Formula para. 312 (ii) is :— 
P=cA+q Ac 
Where P= Axial load permissible on a short column. 


A, = Cross-sectional area of longitudinal steel in sq. in. 
‘A. = The cross-sectional area of concrete minus area of 


column bars in sq. in. 


c = Permissible stress in concrete in direct compression. , 


c = Permissible compression stress for column bars. 
For round and square mild steel bars ¢ = 18,000 Ib. per sq. in. 
For square twisted and “Tentor’’ bars ¢ = 20,000 Ib. per sq. in. 


On simplifying basic formula by substituting Ag, the gross area 
of column in sq. in. 

Ag =Ac+ A 

Whence A = Ag — Ac 
and using mild steel with normal grade concrete then :— 
For 1:2 :4 mix ..... P = 760 (Ag—Ac) + 18000 Ac 
= 760 Ag + 17240 A. as (2 
For 1:14,:3 mix ..... p = 950 A, + 17050 A. ... save 1B 
For 1:1 :2 mix ..... P = 1140 A, + 16860 A, ... ( 


Using cold twisted steel. 


For 1:2 :4 mix ..... P = 760 Ag+ 19240 Ac... w. (a) 
For 1: 14:3 mix .....P = 950 Ag+ 19050 Ac... we @) 
For 1:1 :2 mix ..... P = 1140 Ag + 18860 A, ... jee Ads 


The capacity for a concentrically loaded column according to 
formulae (a—f) from which the design tables given in this book are 
computed, consists basically of two elements :— 

(1) The load carried by the concrete, and 
(2) the load carried by the reinforcement. 


DESIGN OF AXIALLY LOADED 


Tables 1-5 give the safe carrying capacity in kips (1000 Ib. units) 
for tied reinforced concrete short columns for which the unsupported 
length is not greater than fifteen times the least dimension. The 
allowable loads are calculated using the maximum permissible 
stresses specified in Clause 303 (a) and (b), and three loads are given 
for each column size by using normal grade concretes of 3000, 
3750 and 4500 Ib. per sq. in. crushing strength, the mix being 


identified in the heading of the tables by the direct compression 
stress in Ib. per sq. in. 


The general design procedure is :— 


(1) Enter Table 1 for the size of column being designed, 
decide on a mix and select the load carried by the concrete. 


(2) Subtract the load on the concrete from the total load to 


determine the load which must be carried by the 
reinforcement. 


(3) Enter that part of Tables 2-5 giving the number and size 
of bars under the concrete mix used, and select bars 
required to carry the load taken by the reinforcement. 
(Use appropriate table for either round or square mild 
steel, square twisted or ‘‘Tentor” bars) 


It will be noted that the Code fixes the minimum amount of 
longitudinal reinforcement at 0-8%, of the cross-sectional area of 
the column and maximum amount at 8%. These limits are indicated 
in Table 1 (calculated for mild steel) under the sections headed 
Min. and Max. load on column. This gives a Tange which is ample 
for all practical columns and the total load carried by the column 
being designed should fall between the limits shown. 


Example :—assume column size 18” « 18” 


Column load P pais — ae ae «350 kips 
Load on concrete from Table 1 for 18” square 
column 1:2:4 mix... ase se -. 246 kips 


Remainder of load to be carried by longitudinal bars, 104 kips 


Enter Table 2 under that section computed for a 1:2:4 mix, 
select eight 1” round mild steel bars load 108 kips; the value 350 


kips is between the maximum and minimum load, therefore the 
column size assumed is satisfactory. 


From the example given and continued use of Tables 1-5, the 
designer will notice that the values given in Part 1, Table 1, under 
the section headed ‘‘Load on Concrete Only” together with Part 2, 
Tables 2-5, Load on Bars, form the two basic elements of the 
column formulae (a-f). The sum of the data provided in these 
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two sections will give the safe load for all the range of indicated 
column sizes using any desired number of vertical bars. 


Part 2 which consists of Tables 2-5 is calculated for four types 
of reinforcing bars in common use and each of these tables is 
arranged in three sections for 1: 2:4, 1:11:3 and 1:1: 2 mixes 
respectively. Care should be taken when selecting a column size 
designed for a direct compression stress of say 950 Ib. per sq. in. 
that the bars are, in turn, selected from that section of the bar 
tables calculated and tabulated to correspond with the chosen 
concrete stress. 


The sizes of columns indicated in Table 1 cover a wide range and 
include those adopted in British Standard 2539, 1954, ‘‘Preferred 
Dimensions of Reinforced Concrete Structural Members.” When 
designing buildings outside the London area the Model Byelaws 
Series IV Buildings, 1952, give the minimum overall size of column 
to be used for various periods of fire resistance. These fireproofing 
requirements must be carefully studied when submitting plans to 
local authorities for byelaw approval. 


Table 7 (Calculated for Mild Steel). 


This Table gives the safe axial load on square tied short columns 
reinforced with from 1 to 8 per cent. of mild steel using the three 
grades of concrete indicated for each column size. 


From 1% to 4% longitudinal steel is commonly used, this being 
dependent upon the number of bars that can be placed within the 
cross-section to prevent over crowding of the bars at a lapped 
splice. The minimum size bar permitted is }” diameter and the 
maximum 2” diameter, the area of the chosen percentage of steel 
can be converted into number of bars by the use of Table 6. 


The axial capacity of a round tied column can be approximated 
by taking 82% of the capacity of a square tied column with side 
equal to the diameter and with the same number of vertical bars. 


The values given in Table 7 for square tied columns may easily 
be extended to include rectangular tied columns as follows:— 


Suppose the load to be carried is 200 kips and that the side of 
the column is limited to 12 inches. A 12" x 12” column with 1% 
steel 1: 2:4 mix has an allowable load value of 134 kips. Set 
134 on the slide rule and multiply by a number which will give 200, 
in this case 15. Therefore, the long side of the column should be 
1-5 x 12 or 18 inches. Use a 12” X 18” section reinforced with 


1% steel amounting to 2-16 sq. in. and from Table 6 select 4-3” 
mild steel rounds area 2-40 sq. in. 


G6 DESIGN OF AXIALLY LOADED 


The scope of the tables lies in the fact that the design of columns 
by the Code method can be reduced to two simple operations, the 
load on the concrete plus the load on the bars. The designer can 
quickly see the limitations and possibilities of the various sections, 
and select preliminary sizes before analysis of building frames by 
moment distribution methods. 


If it is found necessary to amend contract drawings owing to a 
certain type or size of bar being more readily available from stock 
it will be found possible to rapidly redesign the reinforcement with 
the aid of Tables 2-5. 


For the experienced engineer who can quickly convert a column 
moment into an equivalent axial load the tables offer further 
possibilities and permit the design of columns to be arranged in 
simple schedules. 


Structural engineers will find the tables a quick and rapid tool 
for office usage, and municipal engineers will find the tables helpful 
in checking calculations and plans deposited under building 
byelaws. 
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TIED COLUMNS. C.P. 114 (1948). 
SAFE AXIAL LOADS IN KIPS (1,000 Ibs.). 
Mild Steel. ©; = 18,000 p.s.i. 


PART I. 
TABLE 1. 
| Minmtum Maximun 
| | Load on Column Load on Column | Load on 
Column | Gross | with 0:8% Steel with 8% Steel | Coscrete ONLY 
Size Area | -| | 
in. Ag Direct Compression Stress ’ F 
760 | 950 | 1140 | 760 | 950 | 1140 | 760Ag | 950Ag | 1140Ag 
s |; 40 | 36 | 43 | 51 | 85 | 92 | 99 30 38 45 
9 as | 40 | as | 57 | 96 jis fare || as | ae 51 
| 10 | so | 44 | 8 | 63 | n07 | ais jaz || 38 47 57 
| 12 so | 33 | as | 76 ll 128 J 13s | 149 45 57 68 
4 70 | 62 | 76 | 89 | 149 | 162 | 174 53 66 79 | 
13 | 75 | 67 | 81 | 95 || 160 | 173 | 196 37 1 85 
. 16 so | 71 | 87 | 102 || 171 | 185 | 199 || 60 76 a1 
. 18 oo | so | 97 aud || 192 | 208 | 224 68 85 102 
20 100 | 89 | 108 | 127 |) 214 | 231 | 248 76 95 4 
a 105 | 94 | 114 | 133 |} 224 | 243 | 261 79 99 119 
22 110 | 98 | 119 | 140 || 235 | 254 | 273 83 104 125 
24 120 | 107 | 130 | 153 |] 256 | 277 | 298 91 114 136 
27 135 | 121 | 146 | 172 |] 288 | 312 | 336 102 128 154 
30 150 | 194 | 163 | 191 |] 320 | 347_| 373 114 142 171 
6 36 | 32 | 39 | 46 | 77 | 83 | 89 27 34 41 
7k 45 | 40 | 48 | 57 96 | 104 | 112 34 42 51 
48 | 43 | 52 | 61 i] 2 jam | 119 36 45 54 
34 | 48 | 58 | 68 115 | 125 | 134 al 51 61 
10 60 | 53 6 | 76 128 | 138 | 149 45 57 68 | 
10k 63 | s6 | 68 | so |} 134 | 145 | 156 47 59 n | 
12 72 | 6s | 78 | ot |} uss | 166 | 179 54 68 82 
r 13k sit | 72 | ss | 103 |} 173 | 187 | 201 61 77 92 
a 14 si | 7 | on | 107 |) 179 | 194 | 209 || 63 79 95 
15 90 | so | 97 | 114 |} 192 | 208 | 224 68 85 102 
16 96 | 86 | 104 | 122 |) 205 | 222, | 239 73 91 109 
18 108 | 97 | 117 | 137 || 231 | 250 | 268 82 102 123 
20 120 | 107 | 130 | 153 || 286 | 277 | 298 91 114 136 
21 126 | 113 | 136 | 160 || 269 | 291 | 313 95 119 143 
22 132 | 118 | 143 | 168 || 282 | 305 | 328 100 125 150 
24 144 | 129 | 156 | 183 || 308 | 333 | 358 109 136 164 


Table 1—continued. 
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Mixistat | Maxine 
Load on Column | Load on Column 
| with 0-82 Steel | with 8% Steel 
| if a Direct Compression Stress ; ~) 
| 760 | 950 | 1140 760-950 | 140! 760Ag | 950Ag | 1140Ag | 
a 27 | 162 | 145 | 176 | 206 | 346874) 403, 123 154 184 | 
| 7 30 | 180 161 | 195 | 229 385416 | 448 136 171 205 
| 7 | 49 4 | 53) 62) WOES) IRB. 46 55 
8 | 56 50°) «GO| 71 19129 139 42 53 63 
9 | 63 56 68 | 80 134145 | 156 47 39 7 
wo | 70 62) 76 } so 149 | nee | 974 53 66 79 | 
12) 84 75 | 9 | 107 179° 194-209 63 79 95 
| 14 | 98 BS 106 | 125 209 BBB 7 93 Wm 
15 [105 | 94 | its | 133 Ba4 | 243) Ber 79 99 9 | 
7 16 | 112 oo | 121) 142 | 239 | 289 | 278 85 106 127 | 
18 | 126 113 | 136 | 160 269 291 | 313 95 119 143 
20 | 140 125 | 152 | 178 324 106 133 159 
a | 147 132 | 159) 187 340 m1 139 167 
22 | 184 138 | 167 196 356 7 146 175 
24 | 168 150 | 182 214 | 389 B88 AB 127 159 191 
27 | 189 169 | 205 | 241 40a 437 | 470 
210 188 | 228 | 267 449 | 4a6 | $22 | 
7 6 | 4 | 4 | 4s 57 ° 98 10s la) i 
7h) 5625 | 50 | GE | 71 | 120 130) 140 42 53 64 
| ‘ | 
9 | 675 60 | 73 86 ) 144 156 168 51 G4 7 
103 | 78:75 | 70 | 85 | 100 168182 59 7 89 
12 | 90 so | 97 | 14 | 192 | 08 68 85 102 
134 o1 | 110 129 | 216-234 77 96 Ns 
a 15 101 143° | 2400-260 | 280) | 85 106 128 
18 | 135 121 | 172 | 288 312,336 102 128 154 
a [1875 | 141 | 171 | 200 | 337 364 992 19 149 179 
24 | 180 161 | 195 | 229 | 385 416 | 448 136 171 205 
27 | 2025 | 181 | 220 | 258 | 433 468 504 4 154 192 230 
30 | 225 202 | 244 | 286 | 481 | 520 | 560 | a7 213 256 
8 8 | 64 s7 | 69 | 81 | 137 148 159 i 8) co | 73 


REINFORCED CONCRETE COLUMNS 9 
Table 1—continued. 
Load ca Coma: |) Load on Cotman Load on 
Column Gross | with 08% Steel with 8% Steel CoxcreTe OxLY 
ce | ~~ Direct Compression Stress ; 
760 | 950 | 1140 | 760 930 | 1140 |) 760Ag | 950Ag 1140AR 
| 2 | 96 86 | 104 | 122 || 205 | 222 | 239 | 73 91 109 
14) 12100 | 121 | 142 } 239-259 | 278 85 106 127 
15 | 120, 107 | 130 | 153 |) 286 | 977 | 298 | on 14 | 136 
16 | 128 | 115 | 139 | 163 I 273 | 296 | 31s | 97 121 146 
| 1s | e129 | 156 | 183 || 30s | 393 | 358 | 109 136 164 
8 20 | 160 143 | 173 | 204 | 342 | 370 | 398 | 121 152 182 
21 | 8 150 | 182 | zis | 359 | ass fais | 12715919 
| 22 | 176 158 | 191 | 224 || 376 | 407 | 498 | 133 167 200 
| a4 | 192 172 | 208 | 244 |) 410 | a4 | 477 146 182 218 
27 | 216 © 194 | 234 | 275 | 462 | 537 || 164 205 6 
30 | 240 215 | 260 | 306 || 513 | 555 | 597 || 182 228 273 
6 34 as | 58 | 68 | 115 [i2s | ass | an s1 | i | 
| at} 675 60 | 73} 86 || 144 | 156 | 168 5l 64 77 
| 38 72 os | 78 | or || 154 | 198 i || 88 68 82 
9 81 72 | ss | 103 | 173 | 187 | 201 61 77-| 92 
110 90 80 | 97 | 114 | 192 | 208 | aa 68 85 102 
10h | 945 84 | 102 | 120 || 202 lars | 235 7 89 107 
uN 99 88. | 107 | 126 | 211 | 229 | 246 75 4 | 112 
| 12 | 108 97 | 117 | 137 || 231 | 250 | 268 || 82 102 | 123 
| | 13k | 121-5 109 | 192 | 155 || 260 281 | 302 92 115 | 138 
9 | 14 | 126 113 | 136 | 160 | 269 291 | 313 || 95 19148 
| 1s | 133 121146 | 172 | 288 312 | 336 || 102 18 | 154 
16 | 144 129 156 | 183 | 308 333. | 358 109 136 164 
| | 18 | 162 145 | 176 | 206 || 346 374 | 403 |) 123 154 184 
20 | 190 161 195 | 229 || 385416 | 448 136 71 205 
| 21) 189° 169 | 205 | 241 | 404 437 | 470 | 43 179 215 
\ i} 
| | 198 177 1s | 252 | 423458 | 492 150 iss | 225 
| 24 | 216 194 | 234 | 275 || 462 | 499 ie \ 164 205 246 
| | 27 | 243 218 309 || 519 562 | 60s 184 230 | 277 
30 | 270 oa | ait | 577 oat | 672 |) 205 256 | 307 


Table 1—continued. 


Minimum 
Load on Column 
with 0:8% Steel 
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Maximus | 
Load on Column Load on 


with 8° Steel Concrete Oxty 


Direct Compression Stress 


950 | 1140 


198, 
130 


M4 


760 | 950 | 1140) 760Ag | 950Ag TIH0Ag 
214 | 231 | 248 | 76 95 
256 | 977 | 298 9 14 
299 | 324 | 348 | 106 133 
320 847 | 978 | 14 142 
342 370 398 121 152 
385, ANG 44S 136 71 4 
4o7 462 | 497 152 190 | 
449 | 486 | 522 «159 199 | 
+0 | 547 | 167 209 
513. | 597 | 182 228 
377 672 208 256 
GAl 694 746 228 285 ! 
134 145 156 i) 47 59 | 
168 182 196 | 59 | 74 
202 218 235 |) at 39 
235 | 255 | 274 | s3 | 104 | 
269 | 201 | 313 95 119 | 
303 352 107 134 
337 392 119 149 
404 470 | 143 179 
A471 548 167 209 i 
539 627 191 | 239 
606 ws | 215 269 
673 784 239. 299 
7 136 |) 41 | 52 | 
11 | 164 50) 62 
164 191 58 73 
176 205 || 62 78 
188 219 66 83 | 
2u1 26 | 75 | os | 
1 1 


100 
2 
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Table 1—continued. 


11 


Misinum Maxinust ; 
Load on Column | Load on Column || Load on 
Column | Gross | with 0:8% Steel with 8% Steel || Concrete Oxty 
Size Area |- ! j 
in, Ag Direct Compression Stress ; | 
i 760 | 950 1140 || 760 | 950 | 1140 || 760A | 950Ag | TL40Ag 
10 | 10 | 98 [ig | 140 | 235 | 254 | 273 83 ior | 125 | 
wp 115s | os | 195 | 147 || 247 | 267 287 87 109) 131 
\ | 1 f 121 108 | 131 | 154 || 258 | 280 | 301 |! 92 MS | 138 
' 2 | 132 1s 143 168 || 282 305 328 100, 150 | 
13 | 143) 198 | 185 | 182 | 306 | sat | 355 10s 135163 | 
| Ish 148-5 133 | 162 | 189 || 317 | 343 i 369 |) 112 141 169 
ag) ast | ass | 167 | 196] 329 | a6 | 383 |) a7 146 178 
a 13165 | |, 358 | 381 | 410 156188 | 
We | 176 | 376 | 407 | 438 133 167-200 
18 | 198 | 423 | 458 | 492 150 iss | 295 
20 | 2200 | 470 | 509 | 547 167 209 | 250 
21 231 | 207 | 251 ) 294 |) 494 | 534 | 575 175 219 | 263 
2 | 217 308 | 517 | sco | 602 184 230 | 275 
| 24 a6s | 237 336 | ses | 610 | 687 || 200 250 301 | 
| | F297 266 378 635 | 687 | 739 || 225 282; 938 
| ; 30 296 | 358 | 420 || 706 | 763 | S21 250 313! 376 | 
; | @| | 6 | 78 | 91 | 154 | 166 | 179 54 6, 82 | 
a oo | so | 97 | 14 | 192 | 208 | 294 | 68 85 102 | 
9 | 108 | 97 | 7 | 137, | 231 | 559 268 82 102) 123 | 
10h) 126-113. | 136 | 160 | 269 | 201 | 313 |) 95 ng | 143 | 
12 144 129 156 | 183 308, 333 358 |! 109 | 136, 164 ! 
H 133 | 162 145, | 176 | 206 346 374 403 | 123 154 | isd | 
14 | 16S 150 1s2 | 214 359 38s. | 418 | 127 159 | 191 
12 15 | Iso 161 195 29 385, | 416 448 | 136 Wt | 205 
16 192 fous | ass | 10 jass | 477 | ss 182 218 
1s | 216 234 | 275 | 462 | 499 | 537 || 164 205 | 246 
20 240 260 | 306 | 513 | 555 | 597 || 182 228 273 
a1} 282 | 273} 321 | 539 | 583 | @27 || 191 239 | 287 
| 2 H | 286 | 935 | sx | 610 657 |) 200 | 250 aor | 
| a | 312 | 367 | 616 | 666 | 716 218 2730388 
| 7 j 352 | 413 | 693 | 749 | S06 246 307 | 369 | 
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Table 1—continued. 


DESIGN OF AXIALLY 


LOADED 


M NiMuM 
Load on Column 


| 


Maximum 
Load on Colunn 


| 


Column | Gross with 08% Steel with 8% Steel || 
Size | Area — —— 
in. Ag Direct Compression Stress 
| 760 | 950 | 1140 | 760 | 950 | 1140 | 760Ag | 950Ag | 1140Ag | 
; 30 ~~ 360 323° | 391 459 770 833 } 896 273 7 342 410 
9) 7 | 105 | 127 | 149 | 250 [270 (20 | 89 mt | 133 i 
2 156 140, | 169 198 | 333 361 | 118 148 | 177 
13°, 169 1st | 183 | 215 | ser | 391 | 28 iso | 192 
15, 198175 | at | 24s | an7 | ast | os 185 
| 13 is 234210 | 254 298 | 500 582 17 222 
21 273 245 296 348 584 | 679 207 259 3il 
21 | aiz 28m | 339 | 397 | 667 776 || 237 "296 355 
az | 447 | 750 873 | 266 | 333 400 
| 30 | 497 | 834 902 970 296 | 370 444 
; 3 {ss |iss [ass [ies |) 51 |e 77 
j ! 6 103 | 173 | 187 | 201 61 7 | 92 
| H 7 | 9S | St 102 120 | 202 218 235 || 7 b 89 107 
| 7 101-25° 91 10 129 | 216 234 252 | 77 96 115 
| ! 8 108 97 | «117 137) 231 | 250 | 268 82 102: 123 
| 9 | 121-5 109, 32 155 260 281 302 92 115, 138 
| } to | 135 | wan | 146 172 | 28s 312 | 336 102 28 154 
| | Oh, 141-73 127 | 154 180 |} 303-328 | 352 107134 | 161 
ion 148-5 133 | 162 189 || 317 343 | 369 || 112 11 169 
| 138 12. 162-45, 176-206 || 346 | 374 | 403 123 154 184 
, is 157 | 190 223 |} 375, | 406 | 436 133 166 200 
| 13} 182-25 163 | 198 232 Ht 389 421 | 453 | 138 173 207 
| 4 | 2a |! 404 437 470 H 143 179 j 215 
15 258 | 433 468) | 504 | 154 192 
18 ang || sig 362 | sor | ass 277 
| 21 361 || 606 | 656 | 705 215 | 323 
a4 413 || 693 749 | SUG 26 307 369 
‘ 27 364-5 327 396 464 H 779 S43 | 907 | 277 346 415 
| 30 405383 | 440516 |] 866 | 937 [1008 | 307 384 461 
“9 126 113 | 136 160 || 269 | 291 | 313 9% «19 143 
u | 12 168 50 | 182 214 i 359 | 383 | 418 127 159 191 


RE 
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MAXIMUM | 


e 
we 


|) Lead on Column Load on 
Column Gross | || With 8% Steel || Coscrete Osty 
Size Area t 
in. | Ag Direct Compression Stress 
| 760 | 950 | 1140 | 760 | 950 | 1140 | 760 Ag |_950 Ag 1140 Ag 
14-196 | 176 | 213 | 249 | 419 | 453 | | tye | ase 223 
15 210 | iss. | 228 | 267 | 449 as | | 150 | 199 299 
16 201 | 243 | 285 | 479 sis | Wo) 2g | 235 
18 226 | 273 | 321 | sso 583] 627) 191 239 | 287 
20 280 | 251 304 357 599 64S 696 } 266 | 319 
% 21204 | 264 | 319. | 374 eso | 731 |) | a79 335 
gos | 276 | 334 | 392 | ass 12} a6) 24 | 292 | 35 
24 336 | gor | 365 | 428 | 71s 777 | sas] 255 | 319383 
27 37s a9 | 410 | 482 | sus 874 oi || 287 | 359431 
30 | 420 | 377 | 451 sig | 399478 
6 | 90 | 80 | 97 , 8) 8 | 10D 
7h 1 1125 | 101 | 122 85 | 106 | 128 
9 | 135 1g | 146 1 oz 128 | 58 
10} 157-5 | aa 7 H 119 149} 179 
| a2 | aso | ier | 195 | 6 a7 
| 13h | 2025 | 181 | 290 es 192 
° 15 | 295 | 202. 244 171 213 
18 | 270 242 293 205 256 307 
21 | 315 282 | 342 239 299 359 
\ 24 360 | 323 391 273 342 410 
| 37 405 | 363) | 440 307 384 | 461 
| 30 | 450 404 | 48s 342 427 513 
| 16 | 256-229 | 278 Fass | 243 | 281 
| 18 288 258 | 312 | 367 616 666 716 | 218 273 328 
16 | 20 | 320 | 987 347 | 40S | BSH 740, 798 | 304 364 
vw | as2 | sis |as2 | 44s | 753 | si} 976 a4 | got 
24 | ast ats | 417 a9 sat | sss) 955 | 291 (ash 497 
7 17 | 289 | 259 S14 | 368 GIB | Ges) 719) 219 [a7 | a29 
18 324 291 352 | 413° | 693 749 806 | 246 f 307 | 369 
s 20 360 | 328 j 391 | 459 | 770 | 833 596 | 273 | 32 | 410 
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Table 1—continued. 
Dusinust Maxine 
Load on Column | Load on Column Load on 
Column Gross with 08% Steel with 8% Steel Concrete Oxiy 
Size Area i J 
in. Ag Direct Compression Stress 
760, 950 1140 | 760 | 950 . 1140 || 760 Ag | 950 Ag | 1140 Ag 
22 395-355-430 «SOF | S47, 916) 985) BOL 376 451 
1s 4 432 gs8) 469 550 | 924 999 1075 |) 928 410492 
| 
26 468 | 420 508 596 | 1001 1083, 1164 || 355 444 533 
19 19 361 | 324, 392 460 | 772| $35 | 898 |) 274 | 343 4 
20-400 :| 359 «434510 | -855| 925. 995 || 304 380 | 456 
2 440 | 395 478 561 | 941 1018 | 1095) 334 | 418 501 
20 py 480 | 431 521) 612} 1026 | 1110 1194 || 364 | 456 547 
\ 
26 520 | 467 565) 663 | 1112 | 1203 | 1294 || 395 494 592 
28 560 502) GUS 714 | 1198 | 1295 1993) 425532 638 
21 21 | 441 | 396 362 | 943 | 1020 | 1097 |) 335 | 419 502 
; 22 | ass ! 434 | 617 | 1035 | 1120 "1204 |) 367 | 459 551 
if | i 
a 328 | 474 678 | 1129 | 1221. 1314 | 401 | 501 602 
2 
26 | 572. 313) 621 | 729 | 1223 | 1923 1493 | 434 543 652 
| i 
$  GIG._—— 553] GEO! 785 | 1317 | 1425 1533 i 468 | 585 702 
3 23 | 529 | 475 | 574 G74 | 1131 | 1224 | 1316 || 402 502 603 
4 576517 7a4 |) 1232 | 1932 1433 | 437 547 656 
| | | 
4 26 GA -560 | G78 795 | 1934 1444 1353] 474 592 an 
| \ | 
28 672603 | 730 856) 1437 | 1355 | 1672 | 510,638 766 
2 | 25 | 625 © 561, 679 796 |, 1337 | 1446 | 1555 | 475 593 712 
26 676 G07, 734 «S61 | 1446 | 1564 | 1682) 513. | «642 770 
26 ' 
| 38 728 653. | 790 928) 1587) 1684) 1811 || 553 691 830 
27 27 «729~=S«C«SA 792-929, 1559 1687) 1814 | 554 692 831 
28 28 | 784 | Tos 851-999 | 16771814 | 1951 | 595 744 893 
i { | lf 
30 30 900 S08 2082 | 2240 |) 684 855 1026 
| 
32 32 | 1024 919 2369 | 2548 | 778 9721167 
33 33 | 1089 | 977 2520 | 2710 | 827, 10341241 
i} | 
34 34 | 1184 1036 | 2670 | 2872 | 877 1096 1315 
i] 
36 36 | 1296 | 1163 | 2909 | 3225 || 985 ° 1231 | 1477 


REINFORCED CONCRETE COLUMNS 15 


LOAD ON COLUMN BARS IN KIPS. 
Round Mild Steel Bars. ©, = 18,000 p. 
PART Il. 
TABLE 2. 


Concrete STRESS. Loav ON Bars 17240 Ag 


| For 760 p. 


Numper oF Bars 


6 8 10 12 14 16 18 20 
20" y 3) 4 a7 a ar. 
ar | 31 | 53 63 74 S4 95 105 116 
ww 4560 76 91 106 11 137 152 167 
Wa at 83 | 103 124 15 165 186 207 | 
a 54 sl 108, 135 162 189 216 243 270 
6s) 102-187) 205 240 o74 aus 342 376 
S4, 126 169 2 296 338 3380 423, AGS, 
to2 | 153 | 204 358 409 460 512 | 563 
wr! 1s2 243) go | 965 dG a8T SHBG 
| 143 | 24 | 357 429 | 500 572 643 715 786, 
| 165) M8) Bat) 4d | 497 ' 746 829 912 
190 285 380! 476 | 570 856 9521047 


433) S41 | 650 974 1083 1191 


|. CONCRETE STR! 


- a 20 | 26 33 93 
) 5" al atl oan 52 | 115 
| a 30 i 45. 60 75 90 105, 120 | 135 | 150 165. 
41 61 | 82 102 123 143 14 i Ist 235 
a 53 80 107 133 | 160, 1s7 au a4 204 
67 WoL 135 | 169 | 237 27) 339 372 

s3| 125 167° 209 | 251 293 ad 418 | 

| 101 152 202 253 303 354 405 455 506 | 
| ay," 120 180 241 | 301 361 421 482 | 542 662 
ihe 141 212 232 353 | 444 495 565 7 | 777 
aige 164 246 328, 410 492 574 656 | 820 | 902 
iss | 376 7058 659 75a | S47 941 1035 
| bof 214 | | 428, 535 642 | 749 857 | 964 H 1071) | 1178 
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LOAD ON COLUMN BARS IN KIPS. 
Round Mild Steel Bars. C; = 18,000 p.s.i. 
PART II. 

TABLE 2—Continued. 


gar FOR IMO psi. Cosenere Sraess LOAD ox Bans 1685) Ae > 1000 | 

| Size | NUMBER oF Bars 

cea 4 | 6 8 | 10 12 14 16 18 20 | | 
yr | 13| 19| 26 33 39°) 46 33 | 59 66 82 
bd 20| 31 41 51 e | 72 | 82 ; 93 103 | 113 | 
aye | 29 | 44] 59 m4 89 104 119 134 M9 | 163 | 

| Mr | 40) 60] st, 101 121 142 162 182 202 202 | 

| v | 33| 79 105 | 132 158 185 212 | 238 a4 | 

| Wg" | 67 | 100 134} 167 201 234 26s | gut | 335 368 | 

| nye | 82 124 | 165 | 206 2s | 289 | a1 | 372 413 | 455 | 
1%" | 100| 130) 200) 250 | 300 | 350 | 400 | 450 300 | 550 
Vr | 119) 178) 238} 298. 357 | 417476 536 595 | ess | 
Wr | 140) 209 279) 349 419 sso | 559 | 629 69 | 769 

| 134° 162 | 243 | 324) 405 486 567 eis | 729 sil | s92 
1/9" 186 | 279 372| 465 | 558 } 6s | 744 | sas 931 | 1024 
or 212! 317| 493! 529 635 | 741 siz | 953 | 1059 | 1168 
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LOAD ON COLUMN BARS IN KIPS. 
Square Mild Steel Bars. (©) = 18,000 p.s.i. 
PART Il. 

TABLE 3. 


a 


For 760 p.s.i. CONCRETE STRESS. 


a | Loap on Bars = 17240 Ac + 1000 
Squares | NUMBER OF Bars. 
4 | 6 | 8 10 | 12 
. 7 | 35 | 34 | 31 
a" 26 | 40 | 53 67 | 80 
| 38 58 77 96 116 
¥ | 52 | 79 105 132 158 
1” 69 | 103 138 172 | 206 
13” 87 | 130 174 218 261 
ly’ 107 161 | 215. | 269 | 323 
For 950 p.s.i. CONCRETE STRESS. 
Loap on Bars = 17050 Ac + 1000. 
Pa 7 25 | 34 42 31 
&” 26 39 53 66 80 
Br 38 37 76 95 115 
a 52 78 104 130 156 
| 68 102 136 | 170 204 
13” 86 129 172 215 259 
Ww | 106 160388 319 
For 1140 p.s.i. CONCRETE STREss. q 
LoapD on Bars = 16860 Ac + 1000. 
¥ 16 25 33 42 50 
¥ | 26 39 | 52 66 79 
¥ | 38 57 | 75 94 113 
¥ | 51 7 | 103 19 | 155 
vo 67 101 | 134 168 202 
14” | 85 128 | 170 213 255 
Wy 105 158 | 210 263 316 
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LOAD ON COLUMN BARS IN KIPS. _ 
Square Twisted Bars. C) = 20,000 p.s.i. 
PART II. 
TABLE 4. 
i For 760 -p.s.i. CONCRETE STRESS. 
Bar | Loap on Bars = 19240 Ac ~ 1,000. 
| Size - 
| Square NuMBER oF Bars. 
| Twisted 
\ 6 8 10 12 
e 19 | 28 _ 38 48 57 | 
| | | 
$” 30. | 45 60 75 90 
” 43 | 65 86 108 yo | 
i” 58 | 88 117 147 176 
1? 77 115 154 192 230 
13” 97 | 146 194 243 291 
1)” 120 | 180 240 300 360 | 
| For 950 p.s.i. ConcrETE STRESS. 
| LoapD ON Bars = 19050 Ac + 1000. 
| ¥ 19 28 38. Ci} 47, | 57 
i? 29 44 59 ma so 
{ 
” 42 64 85 107, 128 | 
2” 58 87 116 146 175 
i 1 76 4 152 | 190 228 | 
| 
13” 96 144 192 241 | 288 
1)’ 19° | 178 238 297 357 
For 1140 p.s.i. CoNcRETE STREss. 
| Loap on Bars = 18860 Ac + 1000, 
a° 18 28 37, 47 56 
! | 
a 29 44 58 H 73 88 
” 42 63 st! 106 127 
¥ 57 86 115 144 173 
i hi 75 113 150 188 226 
1}’ 95 | 143 190 238 { 285 
1}” 117 177 235 294 | 353 ' 
| i | 
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LOAD ON COLUMN BARS IN KIPS. 
“Tentor” Bars. C, = 20,000 p.s.i. 


19 


PART II. 
TABLE 5. 
For 760 p.s.i. CONCRETE STRESS. 
Bar Loap on Bars = 19240 Ac + 1000. 

| “Tentor” NUMBER OB Bars. i 
' 4 | 6 | 8 | 10 | 12 

v 15 |) «2 30 37 | 45 
| a 23 | 35 47 59 | 70 

34 | 51 68 85 102 
| $” 46 | 69 92 | 115 139 
/ ir 4 60 | 90 120 151 181 
| nor 950 p.s.i. CONCRETE STRESS. 
| LOAD ON Bars = 19050 Ac + 1000. 

4” 15 22 30 37 | 45 

4” 23 35 H 46 | 58 H 70 

| 33 | 30) (| oT si 101 

Fr | 46 | 68 | 91 114 137 
| 1” i 59 | 89 \ 119 149 179 

For 1140 p.s.i. ConcRETE STRESS. 
Loap on Bars = 18860 A, + 1000. 

| 14 22 | 29 37 44 
{ g" 23 | 34 46 58 69 
a” 33 | 50 66 83 100 

rot 45 | 6 90 113 136 

1” | 59 88 118 148 | 177 


4 


American Concrete Institute. 


Tables 1-5 adapted from the Reinforced Concrete Design Handbook of the 
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AREAS OF COLUMN BARS (Sq. in.). 
TABLE 6. 
Rouxps Mitp STEEL or “TENTOR” 
Bar = 
| pot,, Numper or Bars 
| 6 | 8 w | 12 14 16 18 20 | 2 
' 157, 196 | 235 | 275 | si4 | 3:53 | 393 | S47 | 
245; 307 | 368 | 430 | 4-91 552 | G14 | 675 
| 353] 442 | 5:30 | 619 | 707 | 795 | ss4 | 972 
| 481) 6-01 722 | $42 | 962 | 10:82 | 1203 | 13-22 
i% sual a7) 628] 795 | 942) 1100} i287 | stag | sz | 1727 
Wy" | 398 59s! 795} 994 | 1193 | 1392 | 1590 | 1789 | 1988 21-86 
ry 491! 7-36) 9-82] 1227 | 14-73 | 1718 | 19-64 | 22-09 | 2454) 26-99 
yy" 5-94| sor! 18s] 14-85 | 17:82 | 20-79 | 23-76 | 26-73 | 29-70 1 32-66 
yr | 707] 10.60! 14-14] 17-67 | 2021 | 2474 | 2827 | ast | 35:34 | 38-87 
15/," © sao] 1244] 16:59] 20-74 | 2489 | 2905 | sa48 | 37-3 4148 | 45:62 
yy" | 962 1443 19-24] 2405 | 2886 | 93-67 | 3848 | 43-29 48:10 | 52:92 
17)" | 104} 16:57! 22-09] 27-61 | 3313 | 3865 | 44:18 | 49-70 | 55:22 | 60-74 
2° | 257] 1885/2544] 3142 | 37-70 | 43-98 | 50-26 | 56-54 | 62-82 | 
~™| SQUARES PLAIN oR TWISTED a 
gin Numper oF Bars i 
cas ) ie | 8 | to 2 | 1 | i [| 18 | 20 
| “00 | 150) 2-00) 250 3-00 | 380 | 4-00 | 4:50 5-00 5:50 
ae 156 234, 312) $91 469 547 | 625 | 703 | 7-81 8°60 
tye | 225| 3-38| 450| 562) 675) 787 | 900 | 1012 | 11-25 12-38 
War | 306) 459, G12) 766 919 | 10-72 | 1225 | 13-78 | 1531 16-84 
“ son! 6-00| 800 10:00 1200 | 14-00 a 18:00 | 20-00 22-00 
Myr) 506 759) 1012 1266 1519 | 17-72 | 2025 | 2278 | 2531 27-84 
| | 34-38 


Wy | 625 


9:38 12:50 | 


15-62 18-75 21-88 25-00 2313 31-25 
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SQUARE TIED COLUMNS. C.P. 114 (1948). 
SAFE AXIAL LOADS IN KIPS (1,000 Ibs.). 
Mild Steel. 6) = 18,000 p.s.i. 


TABLE 7. 
| NorMaL GRADE CONCRETE 
Column % 
Size | Vertical | 1:2:4 | gs si Psd Ac 
in. | Bars | ee 760 | c= 950 c= 1140 Sq. in. 
8xs | 1 | 59 71 83 0-64 
| 2 | 70 82 | 94 1-28 
3 81 93 105 1-92 
4 92 | 104 | 116 2-56 
5 103 115 | 127 3-20 
6 114 126 137 3-84 
7 | 125 | 137 148 4-48 
| 8 137 | 148 159 512 
9x9 1 75 90 106 0-81 
2 g9 | 104 H9 1-62 
3 103 | 118 133 2-43 
4 117 | 132 | 147 3-24 
| 5 131 | 146 160 4.05 
6 | 145 159 174 4-86 
7 159 173, | 188 5-67 
8 173 | 187 201 6-48 
\ 10 «10 1 9 | 12 130 1-0 
| ) 110 129 | 147 2.0 
| 3 127 146 | 164 3-0 
| 4 145 163 181 4-0 
| 5 162 180 | 198 5-0 
| 6 179 | 197 | 215 6-0 
7 196 | 214 232 7-0 
8 214 | 231 | 248 8-0 


Ww 
tw 
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Table 7—continued. 


NorMaL GRADE CONCRETE i 
Column A | | 
Size Vertical | 1::224 |] 1:13:38] 1:1:2 Ac ' 
in, Bars ' c= 760 | c= 950 | c= 1140 Sq. in. 
lax at | 1 412 135 158 | 21 
2 133 156 | 178 2-42 
3 154 176 | 199 3-63 
4 175 197 | 219 484 
5 196 | 218 240 6-05 
! 6 217 | 238 260 7:26 
| og 238 (259 280 8-47 
8 258 280 | 301 9-68 
wxi2! 1. 134 | 161 } 188 | dt 7" 
| 2 159 186 212 | 2-88 
3 184 20 237 432 | 
| 4 208 | (235 261 5-76 
| 5 233 | (259 / 985 | 7-20 
| 6 258 284 | 309 8-64 
7 283 308 334 10-08 
| 8 308 333 358 11-52 
13 x 13 ! 1 | 157, | 189 | 221 169 
| 2 186 218 | 249 | 3-38 
| 3 215 247 278 5-07 
| 4 25 | 275 «| «306 6-76 
| 5 274 304 335 8-45 
6 303 333 | 363 10-14 
| 7 332 362 392 11-83 
8 361 301 | 420 1352 
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Table 7—continued, 


NorMAL GRADE CONCRETE 


Column af 
Size | Vertical Ver 32 Ac 
in, {Bars c= 1140 Sq. in 
14x 14 1 6 | O96 
2 216 253 289 3.92 
3 250 286 322 588 
4 284 319 355 7-84 
5 318 353 388 9-80 
6 351 386 421 11-76 
7 385 420 454 13-72 
| 8 | 419 | 453 487 | 15-68 
15 » 15 | 1 | 209 | 952 | 294 | 2.25 
| 2 | 248 290 332 4-50 
3 287 328 370 6-75 
4) 826 367 408 | 9-00 
5 365 405 4460 |) 11-95 
6 403 444 484 | 13-50 
7) 442 482 | 5221575 
8 . 481 | 520 560 18-00 
16 x 16 1 238 286 | 335 2:56 
2 | 282 330 378 5-12 
| 3 | 327 374 4210 7-68 
| 4 | 3 47 464 | 10-24 
! 5 415 461 507 12-80 
6 459 505 550 15-36 
7. 503 548 5041792 
\ 
8 
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Table 7—continued. 


i | 
| | NorMat GRADE CONCRETE 


| Column wea 
| Size Vertical | 1:2:4 1:14:3 edge Ac 
in. Bars c = 760 c= 950 c= 1140 Sq. in. 
| 17 «17 1 269 323 378 2-89 
2 319 373 427 5-78 
| | 3 369 422 475 8-67 
| | 4 419 471 524 11-56 
5 468 521 573 14-45 
| 6 518 570 621 17-34 
7 568 619 670 20-23 
8 618 668 719 23-12 | 
18 x 18 | 1 302 363 424 B24 | 
| 2 358 418 | 478 6-48 
3 413 473 533 9-72 
4 469 528 588 12-96 
5 525 584 642 16-20 
6 581 639 697 19-44 | 
7 637 694 751 22-68 
8 693 749 | 806 25-92 
19 x 19 | 1 336 | 404 472 3-61 
2 398 | 466 533 | 7-22 
| 3 461 527, | 594 10-83 
4 523 589 655 14-440 
5 585 650 715 18:05 
6 647 712 776 2166 | 
| 7 710 773 837 95-27 
| 8 772 835 898 28-88 
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Table 7—continued. 


NORMAL GRADE CONCRETE 
Column % ; 
Size Vertical | Ac 
in. Bars | ) Sq. in. 
20 x 20 1 | 4-0 
| 2 8-0 
3 12-0 
| 4 16-0 
5 20-0 
| 6 | 24-0 
7 28-0 
8 | 32-0 
| 21 x 20 1 411 494 | 577 $41 
| 2 487 | 569 651 8-82 
\ 3 | 563 644 | 725 | 18:23 
4 639 | 719 800 17-64 
5 715 795 | 874 22.05 
\ 6 | 71 | 870 | 988 26-46 
7 867 945 | 1023 30-87 
8 | 943 1020 | 1097 | 35-28 
22 x 22 1 | 451 542 | 633 4-84 
| 2 | 534 e244 715 | 968 
3 618 707 | 796 «14-52 
4 701 789 | 878 | 19-36 
5 785 =| = 872 | 959 | 24-20 
6 818 955 1041 29-04 
7 952 1037 1123 33-88 
8s, 1035 | 1120 | 1204 | 38-72 
| | 
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Table 7—continued. 


| NorMat GrapE CONCRETE 


Column % 
| Size Vertical | 1:1:2 Ae 
| in. Bars c = 1140 Sq. in 
| 23 x 23 1 493 | 592 692 5-29 
z 584 682 | 781 10-58 
3 675 773° | 870 15-87 
oe: 766 | 863 959 21-16 
5 | «858 953 1049 26-45 
| 6 | 949 1043 1138 31-74 
\ | 7 | 10401138 1227 37-03 
| | aa: | 12% | 1916 42-32 
24 x 24 1 | 537 | 645 753 | 5-76 
2 636748 * 850 11-52 
3 735 841 948 1728 
4 835 | 940 1045 23-04 
5934 1038 1142 28-80 | 
6 1033 «1136 1239 34:56, 
| | 1132 1234 1336 «40-32 
| 8 12321332 1433 46-08 
| 28 x 25 1 | 582 | 700 817 | 6-25 
2 690 806 923 | 1250 | 
| | 3 798 913 1028 | 18-75 
| 4 | 906 | 1020 1134 | 25:00 
5 1013 1126 | 1239 | 31-25 
| 6 | 1121 | 1233 1344 | 37-50 
7 1229 | 1339 | 1450 43-75 
8 1337 | 1446 | 1585 50-00 


REINFORCED CONCRETE COLUMNS 


Table 7—continued. 


Ww 
aI 


{ 


NorMaAL GRADE CONCRETE | 

Column o | 
Size Vertical 1:2:4 | 1:14:3 Ac 
in. Bars c= 760 | ¢=950 | Sq. in 
26 x 26 1 | 630 757 884 6-76 
2 746 | 872 998 13-52 
3 | 863 | 988 1112 20-28 
4 | 980 1103 1226 27-04 
5 | 1096 | 1218 — 1340 33-80 
6 1213 | 1333 | 1484 40-56 
7 =| 1329 1449 | 1568 47-32 
8 | 1446 1564 | 1682 54-08 
28 x 28 1 | 731 878 1026 7-84 
2 | 866 1012 1158 j 15-68 
3 1001 1145 1290 23-52 
4 | 1136 1279 1422 31-36 
5 1271 | 1413 1554 39-20 
6 1406 | «1546 1686 47-04 
7 1542 1680 1819 54-88 
| 8 1677 | 1814 1951 | 62-72 
30 x 30 1 839 1008 1177 9-0 
2 994 1162 1329 18-0 
3 1149 1315 1481 27-0 
4 1304 1468 1633 36-0 
5 1459 1622 1784 45-0 
6 | 1615 1775 | ~~ 1936 54:0 
7 | 41770 1929 | 2088 63-0 
8 | 1925 2082 2240 72-0 
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Table 7—continued. 


| NorMAL GRADE CONCRETE 
Column % p 
Size Vertical | 1:2:4 | 1:13:3 2 Ac 
in. | Bars | ers 760 c= 950 e¢= 1140 | Sq. in. 
32 x 32 | 1 | 954 1147 1340 10-24 | 
2 | 1131 1322 1512 20-48 
3 1307 1496 1685 30-72 
4 1484 1671 1858 40-96 
| 5 1661 1845 2030 51-20 
6 | 1837 2020 2203} 61-44 
7 | 2014 2195 2375, 71-68 
8 2190 2369 2548 81-92 
| 34 x 34 1 1076 1293 1510 11-54 
2 1275 1489 | 1704 23-08 | 
3 1473 1686 1899 34-62 
4; 1672 1883 | 2093 | 46.16 
5 1871 2080 | = 2288 57-70 
6 2070 2276 2483 69-24 
7 2269 2473 | 2677 80-78 | 
| 8 2468 2670 «2872 92-32 | 
36 x 36 | 1 1208 1452, | «1696 12-96 
2 | 1431 1673 1914 25-92 
3 1655 1894 2133 38-88 
4 1878 2115 | = 2351 51-84 
| 5 2102 2336 | 2570 | 64-80 
6 2395 2557 2788 77-76 | 
7 2549 2778 3007 90-72 
8 2772 2999 | 3225 | 103-68 


A.E.S.D. Printed Pamphlets and 
Other Publications in Stock. 


An up-to-date list of A.E.S.D. pamphlets in stock is obtainable 
on application to the Editor, The Draughtsman, Onslow Hall, 
Little Green, Richmond, Surrey. 


A similar list is also published in The Draughtsman twice a year, 


Readers are asked to consult this list before ordering pamphlets 


published in previous sessions. 


SCnNauReENS 


List of A.E.S.D. Data Sheets. 


Safe Load on Machine-Cut Spur Gears. 

Deflection of Shafts and Beams. } Connected. 
Deflection of Shafts and Beams (Instruction Sheet}. 

Steam Radiation Heating Chart. 

Par eeeiie: of Leather Belts, etc. 

Automobile Brakes (Axle Brakes). 

Automobile Brakes ope tens Brakes). } jeonnbeten: 
Capacities of Bucket Elevators. 

Valley Angle Chart for Hoppers and Chutes. . 
Shafts up to 54 inch diameter, subjected to Twisting and Combined 
Bending and Twisting. 5 
Shafts, 5} to 26 inch diameter, subjected to Twisting and Combined 

Bending and Twisting. 
Ship Derrick Booms. 
Spiral Springs (Diameter of Round or Square Wire). 
Spiral Springs (Compression). 
Automobile Clutches (Cone Clutches). 
” ” (Plate Clutches). 
Coil Friction for Belts, etc. 
Internal Expanding Brakes. Self-Balancing Brake 
Shoes (Force Diagram). 
Internal Expanding eed Angular Proportions Sommected 
for Self-Balancing. 
Referred Mean Pressure Cut-Off, etc. 
Particulars for Balata Belt Drives. 


Square Duralumin Tubes as Struts. 


J 


4” Square Steel Tubes as Struts (30 ton yield). 
” » (30 ton yield). 
1” Hh ai 7 (30 ton yield). 
y” i ‘a » (40 ton yield). 
i iy i » (40 ton yield). 
1” in “ » (40 ton yield), 
Moments of Inertia of Built-up Sections (Tables). \ 
Moments of Inertia of Built-up Sections (Instructions Connected. 
and Examples). J 
Capacity and Speed Chart for Troughed Band Conveyors. 
Screw Propeller Design (Sheet 1, Diameter Chart). 
Connected 


o * $8 (Sheet 2, Pitch Chart). 

” ” vi (Sheet 3, Notes & Examples). 
Open Coil Conical Springs. 
Close Coil Conical Springs. 


Trajectory Described by Belt Conveyors (Revised, 1949). 
Metric Equivalents. 


Useful Conversion Factors. 
Torsion of Non-Circular Shafts 
Railway Vehicles on Curves. 
Coned Plate Development. 
Solution of Triangles (Sheet 1, Right Angles). 
Solution of Triangles (Sheet 2, Oblique Angles). 
Relation between Length, Linear Movement and Angular Movement 
of Lever (Diagram and Notes). 
” " p ” , ” (Chart). 
Helix Angle and Efficiency of Screws and Worms. 
Approximate Radius of Gyration of Various Sections. 


Helical Spring Graphs (Round Wire). } 

(Round Wire). + Connected. 

- ath 54 (Square Wire). J 

Relative Value of Welds to Rivets. 

Graphs for Strength of Rectangular Flat Plates of Uniform Thickness. 
Ms Deflection ab ” ” o #9 

Deflection of Leaf Spring. 

Strength of Leaf Spring. 

Chart Showing Relationship of Various Hardness Tests. 

Shaft Horse-Power and Proportions of Worm Gears. 

Ring with Uniform Internal Load (Tangential Strain) 

» 7 os ie (Tangential Stress) 

Hub Pressed on to Steel Shaft. (Maximum Tangential Stress at Bore 
of Hub). 

68. Hub eee on to Steel Shaft. (Radial Gripping Pressure between 
Hub and Shaft). 

Rotating Disc (Steel) Tangential Strain. 


Connected. 


. = is Stress. Connected. 
Ring with Uniform External Load, Tangential Strain. c 
72. ” ” ” ” »_ Stress. onnected. 
73. Viscosity Temperature Chart for Converting Commercial 
to Absolute Viscosities. c 
onnected. 


74. Journal Friction on Bearings. { 

75. Ring Oil Bearings. J 

76. Shearing and Bearing Values for High Tensile Structural Steel Shop 
Rivets, in accordance with B.S.S. No. 548/1934. 

78. Velocity of Flow in Pipes for a Given Delivery. C ted 

79. Delivery of Water in Pipes for a Given Head. \ eure 

80. (See No. 105). 

81. Involute Toothed Gearing Chart. 

83. Variation of Suction Lift and Temperature for Centrifugal Pumps. 

89. Curve Relating Natural Frequency and Deflection. 

90. Vibration Transmissibility Curved or Elastic Suspension. 

91. Instructions and Examples in the Use of Data Sheets, 
Nos. 89 and 90. 

92. Pressure on Sides of Bunker. 

93-4-5-6-7. Rolled Steel Sections. 

98-9-100. Boiler Safety Valves. 

102. Pressure Required for Blanking and Piercing. 

103. Punch and Die Clearances for Blanking and Piercing. 

104. Nomograph for Valley Angles of Hoppers and Chutes. 

105. Permissible Working Stresses in Mild Steel Struts with B.S. 449, 1948. 

106. Compound Cylinder (Similar Material) Radial Pressure of Common 
Diameter (D1). 


Connected. 


(Data Sheets are 3d to Members, 6d to others, post free). 


Orders for Pamphlets and Data Sheets to be sent to the Editor, 
The Draughtsman, cheques and orders being crossed “A.E.S.D.” 
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